


Ignition Resistant Construction Design Manual    
2 

 

 

Ignition Resistant Construction Design Manual 

Published by the Colorado Springs Fire Department 

City of Colorado Springs, Colorado 

 

 

 

Fourth Printing 

March 2020 

This guidance document can be found on the City of Colorado Springs 

Fire Department Website under Fire Code Resources ς New 

Construction ς Code Guidance ς Wildland Urban Interface 

coloradosprings.gov/WUI 

  

  

https://coloradosprings.gov/fire-department/page/wildfire-risk-reduction-requirements-within-wildland
https://coloradosprings.gov/fire-department/page/wildfire-risk-reduction-requirements-within-wildland


Ignition Resistant Construction Design Manual    
3 

Table of Contents 
 

Purpose ......................................................................................................................................................... 5 

Scope  ............................................................................................................................................................ 5 

Introduction .................................................................................................................................................. 6 

Colorado Springs Wildfire History  ................................................................................................................ 7 

Waldo Canyon Fire Findings.......................................................................................................................... 7 

Fire Brands/Embers....................................................................................................................................... 8 

Vegetation Exposure ..................................................................................................................................... 9 

Structural Exposure ....................................................................................................................................... 9 

Fire Front/Direct Flame Contact ................................................................................................................. 10 

Hardened Structure Requirement .............................................................................................................. 11 

Class A Roofing  ........................................................................................................................................... 11 

Exterior Cladding, Eves and Soffits  ............................................................................................................. 12 

Protection of Overhangs and Structural Projections  ................................................................................. 13 

Exterior Doors ............................................................................................................................................. 14 

Windows ..................................................................................................................................................... 14 

Attic Vents ................................................................................................................................................... 15 

Gutters ........................................................................................................................................................ 17 

Decks ........................................................................................................................................................... 18 

Base of Walls ............................................................................................................................................... 20 

Chimneys  .................................................................................................................................................... 21 

Alternative Methods and Materials ............................................................................................................ 22 

Construction Permit Review Requirements ................................................................................................ 22 

Fuels Management Requirements .............................................................................................................. 23 

Plant Selection  ........................................................................................................................................... 23 

Safety Zone ................................................................................................................................................. 23 

Ground Cover .............................................................................................................................................. 24 

Bushes ......................................................................................................................................................... 25 

Trees ............................................................................................................................................................ 25 

Clearance to Main Structure ....................................................................................................................... 26 

Pruning of Dead Limbs ................................................................................................................................ 27 



Ignition Resistant Construction Design Manual    
4 

Clearance of Tree Branches to Structures or Appurtenances .................................................................... 28 

Additional Tips to Reduce Your Wildfire Risk ............................................................................................. 30 

Summary ..................................................................................................................................................... 31 

Glossary of Terms........................................................................................................................................ 32 

Annex A ς Examples of Decking Materials .................................................................................................. 34 

Annex B ς Colorado Springs Approved FireWise Plant Materials ............................................................... 35 

Annex C ς City of Colorado Springs Wildland Urban Interface Map ........................................................... 40 

Annex D ς Ordinance No. 18-50, Appendix K ............................................................................................. 41 

Referenced Documents .............................................................................................................................. 50 

 

  



Ignition Resistant Construction Design Manual    
5 

Ignition Resistant Construction Design Manual for the 
Wildland Urban Interface 

Purpose  
This manual is to be used in conjunction with the 2015 International Fire Code Appendix K, as adopted by 
the City of Colorado Springs, which together serves to provide all users with both legal requirements, as 
well as recommended guidance for optimal ignition resistant construction features. All requirements 
found in Appendix K supersede or override less-restrictive homeowner associations (HOA) and 
neighborhood covenants and shall apply to all new residential building construction or reconstruction in 
the Wildland Urban Interface (WUI), regardless of development plan or initial construction plan approval 
date. This design manual does not cover fire protection system requirements such as monitored 
residential fire alarm or residential fire sprinkler systems already covered through the original Hillside 
Ordinance and/or fire suppression requirements for construction.  

Scope 
The Waldo Canyon fire has and will continue to be examined for lessons learned, not only by local 
residents but also by distant neighborhoods, cities, states, government agencies, students of fire science, 
and more. As such, all users of this manual need to understand that a concerted effort was made by the 
contributors of this document (listed on the last page of this manual) to achieve a balance between 
common sense ignition resistant construction and landscaping, common construction methods, and 
homeowner desires.  
 
The material found in this manual is intended to follow the provisions of the Wildland Fuels Management 
Requirements (Ordinance No. 18-50, Appendix K) and provide the reader with a clear understanding as to 
why the ordinance was created. In addition, this document will provide the reader with information they 
can use in preparing their home against the threat of wildfire. The two primary sections of this document 
include ignition resistant construction through home hardening requirements and landscaping/vegetation 
management.  
 
It is important to note and understand that ALL of the provisions included in this manual are intended to 
function as a system or design package. Eliminating just one element or feature from the system approach 
may increase a ƘƻƳŜΩǎ vulnerability to a wildfire or urban conflagration event. For example, a home could 
be constructed with ignition resistant materials, but if vegetation is allowed to grow under decks or if tree 
branches extend over the roof, the ignition resistant construction materials may not be enough to protect 
the home from wildfire. Likewise, if a home has good defensible space but has combustible construction 
materials, the home is still subject to ignition from fire embers and brands from open space or adjacent 
properties. In any case, the provisions outlined in this document do not guarantee that every home will 
survive a wildfire event. Wildfire will always be a dynamic and unpredictable event, influenced by several 
factors including fire weather, fuels, topography, and human activity.  
 
Each of the provisions listed in this manual apply to all new or reconstructed residential structures located 
within the City of Colorado Springs WUI (see Annex C). These provisions do not apply to small detached 
accessory structures such as storage sheds, dog houses, and ŎƘƛƭŘǊŜƴΩǎ playhouses.  
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Introduction  
The City of Colorado Springs is a wonderfully diverse community in terms of landscape, architecture and 
topography. This diversity and the majestic mountains are a few of the things that entice people to call 
this community home. Many people enjoy the opportunity to reside within the WUI areas of this 
community as a way to embrace the beauty of nature and wildlife, while still having the convenience of 
city living. However, what most people ŘƻƴΩǘ realize when they move into the WUI areas of this 
community, is that they have chosen to reside in one of the largest WUI zones in the entire country. In 
fact, there are roughly 38,639 parcels in the WUI and roughly 34,926 of those parcels are residential lots 
or addresses that have been identified as at-risk of wildfire in Colorado Springs.   
 
Residing within a WUI comes with some unique risks not generally found in other parts of this community. 
One such risk is the ever present threat of wildfire. Wildfire is an event nature uses to improve the overall 
health of our forests. Fire removes dead, diseased, and overgrown vegetation, which in return provides 
nutrients for new growth and improved wildlife habitat. It is impossible to prevent wildfires from 
impacting communities in the WUI; as such, homeowners need to learn to live within that ever changing 
environment without increasing the risk or subjecting their homes to an increased level of threat.  
 
As a result of the Waldo Canyon fire and the disastrous outcomes that were experienced, the Colorado 
Springs Fire Department, in partnership with the Colorado Springs Housing and Building Association (HBA), 
collaborated to address some critical issues in house design and construction. The need for this 
partnership was largely due to the fact current concepts of defensible space do not account for the 
hazards of burning primary structures, hazards presented by embers and the hazards outside of the home 
ignition zone1. The result of the collaborated effort was the modification of City Code language to safely 
and reasonably protect those residents who are rebuilding homes in the Waldo Canyon Fire Burn Area, or 
building new homes in any portion of the City of Colorado Springs WUI. 
 
The Colorado Springs Fire Department has written this manual with the goal of reasonable design that will 
improve the odds of a home surviving a wildfire event with little or no firefighter intervention. In Colorado 
Springs, thirteen firefighters respond on the initial dispatch of every reported house fire. Additional 
resources are brought in as needed based upon the severity of the fire. During a wildfire event, there are 
not enough resources available to protect each home as we would for an isolated house fire incident. 
Firefighters must make difficult decisions on deploying appropriate resources to provide the most 
effective fire attack. A home constructed with ignition resistant materials and adequate defensible space 
requires fewer resources to defend than a home that is more vulnerable to wildfire. It is ŜǾŜǊȅƻƴŜΩǎ duty 
to άShare the Responsibility!έ in protecting this community.  
 
  

                                                 
1 NIST Technical Note 1910, ñA Case Study of a Community Affected by the Waldo Fire ï Event Timeline and Defensive Actions,ò(2015): 3-4 
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Colorado Springs History  
Our region is no stranger to natural and human caused wildfires. Some significant fires the Pikes Peak 
Region has experienced over the years are: 
 

¶ The Big Burn, 1854 

¶ Camp Carson Fire, 1950 

¶ Hayman Fire, 2002 

¶ Westwood Fire, 2005 

¶ Manitou Incline Fire, 2007 

¶ Turkey Creek Fire, 2008 

¶ Waldo Canyon Fire, 2012 

¶ Black Forest Fire, 2013 

¶ 117 Fire, 2018 
 
The Colorado Springs Fire Department has been actively involved in wildfire mitigation efforts since 1993 
when the City passed the Hillside Fire Mitigation Ordinance. This ordinance was primarily intended to 
protect homes against geological hazards such as landslides, and to protect natural vegetation from 
unnecessary disturbance; it also included some fire prevention features.  
 
In 2000, a Tri-Data Consulting study identified wildfire risk as one of the greatest threats to the City of 
Colorado Springs. The Colorado Springs WUI covers 32,460 acres and includes roughly 24% of the /ƛǘȅΩǎ 
population. Currently, the Colorado Springs Wildfire Mitigation program works in stewardship with 124 
homeowner associations and neighborhoods. As part of a cohesive strategy, wildfire mitigation includes 
a wildfire risk model that identifies 25 weighted values to determine risk ratings at the lot level. Each 
individual lot in the City of Colorado SpringsΩ WUI and its associated wildfire risk rating can be viewed at 
the Colorado Springs Fire Department website at coloradosprings.gov\wildfiremitigation. In addition to 
identifying wildfire risk, the Wildfire Mitigation program has grown to include education and outreach, 
planning, fuels management, contracting, development review process, grant administration and 
volunteer program management.  
 
The information and design provisions provided in this design manual are the result of many years of 
research, observations, and studies of actual fire events, to include the Waldo Canyon Fire, which forever 
changed the landscape of Colorado Springs on June 26, 2012.  In order to understand ŦƛǊŜΩǎ impact on 
building construction, we must first have an understanding on basic fire behavior. During a wildfire event, 
fire propagates through direct flame contact, radiant heat transfer from structure to structure, radiant 
heat transfer from vegetation to structure, and fire brands and embers that ignite vegetation and 
structures. However, the most prominent method of initial ignition is through fire brands and embers. 
The industry term for fire embers is άŀƴ ember ǎǘƻǊƳΣέ which can be compared to a snow storm with 
blizzard like conditions.  

Waldo Canyon Fire Findings 
The driving force behind the Ignition Resistant Construction and Fuels Management Ordinance was the 
lessons learned over the past decade nation-wide and the local evidence from the Waldo Canyon Fire.  
The findings from the Waldo Canyon Fire highlighted the need for additional effort in reducing the effects 
and impacts of future fires that will someday again threaten this community.  
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On June 23, 2012, a wildfire was reported burning in Waldo Canyon to the west of the City of Colorado 
Springs. After three long days of hard work to keep the fire outside of the city limits and in the National 
Forest, the Waldo Canyon Fire took a turn for the worse. There was a wind shift, driven by thunderstorm 
activity over Woodland Park, which caused significant down slope winds. On the afternoon of June 26, the 
weather front pushed the fire into the Mountain Shadows neighborhood, ultimately destroying 346 
homes and significantly damaging 45 others, with a structure ignition rate of 79 structures per hour or 1.3 
structures per minute2. 
 
Colorado Springs Fire Investigators reported the following summary of structural ignition sources.  
 

Ignition Source Percentage of Burned Structures* 

Fire Brands/Embers 54% 

Vegetation Exposure 22% 

Structural Exposure 16% 

Fire Front /  Direct Flame Contact 8% 

 
*The percentage reported in this table are estimated based upon investigation findings. This table does not include home counts from the 
Parkside Neighborhood, Courtney Drive or Yankton Place. The homes lost in these two neighborhoods were the result of primary ignition of 
homes from brands/embers, which led to conflagration of the entire neighborhoods through vegetation and structure exposure.   

Fire Brands/Embers 
Based upon the investigation findings, structural ignition from fire brands/embers accounted for more 
than half of all homes burned in the non-conflagration areas (see Figure 1 below for an example of a roof 
ignited by brands/embers). As fires burn, they produce fire brands/embers that are pushed by the winds 
generated by the fire. It is not uncommon to have fire brands/embers igniting spot fires as much as one-
half mile or more ahead of the fire front. Some studies have reported spotting fire as much as ten miles 
ahead of the fire front. The brands/embers can carry enough heat energy to ignite combustible structures 
as they blow against or land upon the combustible surfaces of a home. The findings support and stress 
the importance of ignition resistant construction.  Specifically, features such as screened attic vents, 
composite decking and Class A roofing provide significant defense against brand/ember initiated ignition 
of homes.  
  

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 ς Example of a shake shingle roof that was ignited from an ember in the 2012 Waldo Canyon fire.  
 
 

                                                 
2 NIST Technical Note 1910, ñA Case Study of a Community Affected by the Waldo Fire ï Event Timeline and Defensive Actions,ò(2015): 4 
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Vegetation Exposure 
The next highest source of initial ignition to homes was burning vegetation in close proximity to structures 
as represented in Figure 2. Trees such as dense conifers and similar vegetation tend to become a catching 
point for fire embers/ brands, and when located adjacent to, or in close proximity of the homes, can be a 
significant fire exposure to the structure. The Fuels Management Features portion of this manual provides 
specific and reasonable steps a homeowner can take to reduce the likelihood that burning vegetation will 
ignite their home. The fuels management features work in concert with ignition resistant siding and similar 
construction features to improve the odds of a home surviving a wildfire event without firefighter 
intervention.   
 

 
Figure 2 -  Example of vegetation that is in close proximity to a structure siding. 

Structural Exposure 
Similar to the vegetation exposure, home to home ignition is a common event in WUI fires. During the 
Waldo Canyon Fire, the two neighborhoods that experienced the most loss were a result of home to home 
ignition. The single greatest thing a homeowner can do is to ensure adequate distance between their 
home and their ƴŜƛƎƘōƻǊΩǎ house. That said, most homeowners ŘƻƴΩǘ have the luxury of adequate 
clearance to their neƛƎƘōƻǊΩǎ home due to lot sizes. However, the same features used to protect a home 
against a vegetation exposure fire are also effective against a structural exposure fire. Figure 3 shows the 
density of structure in the Parkside Neighborhood prior to the Waldo Canyon Fire, this was one of the 
neighborhoods hit the hardest during the fire. άFeatures such as combustible decks, fences, railroad ties, 
secondary buildings, re-entrant corners, and readily ignitable roof coverings represent significant hazards 
to the structure and surrounding parcels3Φέ 

  

                                                 
3 NIST Technical Note 1910, ñA Case Study of a Community Affected by the Waldo Fire ï Event Timeline and Defensive Actions,ò (2015): 5 

Figure 3 - Photo of before and after destruction in the Mountain Shadows community. Courtesy of Bing Maps and the Denver Post RJ Sangosti. 
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Fire Front/Direct Flame Contact 
The smallest percentage of home ignitions was due to direct flame contact or impact from the forest fire 
front. Typically, in these cases, the fire front approaches from open space or forest land. A fast moving 
crown fire through a forested area burns with intense radiant heat that pre-heats everything within its 
path. As the fire front approaches the houses on the perimeter of the neighborhood, the houses can be 
very vulnerable to easy ignition (Figure 4). Good forest health goes a long way in keeping forest fires small 
and preventing crown fires. Unfortunately, this type of fire is the hardest to mitigate, and in most urban 
environments is beyond the capability of a homeowner to mitigate against.  
   

 
Figure 4 - Ignition of homes along the northern fire front. Photo courtesy of the Denver Post. 

 
During the Waldo Canyon Fire, and in the days following, there were many examples of successful wildfire 
mitigation work revealed. Fire crews were able to defend structures because homeowners had taken time 
to create defensible space. Some neighborhoods or portions thereof, sustained little to no fire damage 
because of mitigation work prior to the fire in open spaces adjacent to the threatened neighborhoods. 
ά¢ƘŜ effective and successful response to the Peregrine blowup on Wednesday, June 27 demonstrated 
the advantages of pre-fire ƳƛǘƛƎŀǘƛƻƴΧ4Φέ 
 
It is the professional opinion of the Colorado Springs Fire Department that the loss of structures would 
have been less had the provisions in this document been implemented prior to the Waldo Canyon Fire. 
 
 
 
 
 
 
 

                                                 
4 NIST Technical Note 1910, ñA Case Study of a Community Affected by the Waldo Fire ï Event Timeline and Defensive Actions,ò(2015): 5 
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Hardened Structure Requirements 

This section of the design manual specifically addresses the construction materials and finishes used to 
reduce the likelihood of ignition of a home from an exposure fire.  

Class A Roofing  
In 2002, the Colorado Springs Fire Department convened a 
working committee to study a ban on wood shake roofs and 
require Class A roofing installations for all residential 
properties. There was representation on this committee 
from the Council of Neighbors and Organizations (CONO), 
local builders, roofing contractors, Housing and Building 
Association (HBA), and various regulatory agencies. City 
Council passed the Class A roofing ordinance prohibiting 
wood shake roofs from being installed on residential 

occupancies in this community. Since the ordinance was adopted, more than 69,000 roofs have been 
replaced and/or upgraded to Class A materials throughout the city.  

A Class A roof is not just the roof covering itself, but is an overall assembly required to achieve a Class A 
rating.  Roofing products are tested by submitting a roofing mock up to a testing lab where they subject 
the roofing assembly to a fire brand test. This test involves placing a burning fire brand upon the roof. 
Figure 5 shows the three sizes of fire test brands ς the largest is Class A όмнέȄмнέύΣ Class B όсέȄсέύΣ Class C 
όмέȄмέύΦ During the test, the fire cannot penetrate the roof or cause the roof structure/underlayment to 
ignite before the brand is consumed and burns out. 
 

Figure 5 ς Photo 1, left, displays the size classes of fire brands that are utilized for roof testing. Photo 2 and 3, middle and right, display how the 
ignition of the brand impacts roofing and decking materials. 
 

Combustible roofing materials, to include wood, fiberglass, etc. are subject to ignition from fire embers 
and brands. Many homes that ignite in WUI fires burn from the top down, this is a result of ignition of the 
roofing materials or the combustible roof decking from embers that are generated from other structures 
or the flame front. During the Waldo Canyon Fire in 2012, embers were recorded landing six miles away 
from the flame front.     
 
There are many types and architectural styles of Class A roofing materials available on the market today. 
The variety of styles allow for flexibility in achieving the desired look of the home and complying with HOA 

Ordinance Section K104.1 (1)  
A Class A roof covering (excluding solid 
wood materials) shall be installed on all 
Residential Occupancies and a minimum 
Class B roof coverings shall be installed on 
remaining occupancies, unless otherwise 
permitted. 
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architectural design standards while providing for fire resistive properties that are so important in the 
WUI.  
 
Typical Class A roofing products include, but are not limited to the following types:  

¶ Asphalt Shingles  

¶ Metal /  Stone-coated Metal  

¶ Clay Tile 

¶ Concrete (standard weight and 
lightweight)  

¶ Synthetic  

¶ Slate  

¶ Hybrid Composite

 

 Exterior Cladding, Siding, Eaves and Soffits 
The ƘƻƳŜΩǎ siding is the largest overall surface area and 
receives the greatest exposure to heat during a wildfire. 
The materials in which the exterior of the home are 
wrapped, play a significant role of preventing home-to-
home, or vegetation-to-home ignition. In exposure fires, 
the siding of a home is subject to extremely high radiant 
heat, which can ultimately ignite the home. This is the 
same problem experienced throughout history in terms 
of conflagrations such as the Great London Fire and 
Great Chicago Fire that consumed entire cities.  
 
Ignition resistant siding helps prevent home-to-home 
ignition, thereby slowing the ŦƛǊŜΩǎ progress and giving 
the fire department an opportunity to contain a fire to 
the original structure of origin. Just as critical as the 
siding, are the soffits and eaves. These create areas of 
vulnerability due to exposure from vegetation upon 
ignition. The siding, soffits and eaves shall be 
constructed out of approved ignition-resistant materials. 

There are many different exterior cladding and siding products available to satisfy a variety of architectural 
styles. The most common, as shown in Figure 6 below, are natural or fabricated stone/rock, stucco, and 
cement board.   
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 6 ς These photos depict some of the many natural and fabricated products for ignition resistant home siding. 

Stone Stucco Cement Board 

 Ordinance Section K104.1 (2) 
Exterior cladding, eaves and soffits shall be 
constructed of ignition-resistant materials 
approved by the fire code official. Approved 
materials include, but are not limited to: 
fiber-cement board, stucco, masonry/brick, 
manufactured stone, and similar materials. 
Natural wood/cedar siding, hardboard, vinyl, 
and similar combustible materials are not 
allowed.  
 
Exception: Natural wood or plastic products 
used for fascia, trim board materials and trim 
accents, such as corbels, false rafter tails, 
faux trusses, shutters and decorative vents 
material are allowed when painted or as 
approved.  
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 As indicated in the ordinance exception, 
decorative construction features such as fascia, 
trim board materials and trim accents, corbels, 
false rafter tails (Figure 7), faux trusses, and 
shutters are not required to be ignition resistant. 
These features can be constructed of wood, 
vinyl, composite materials, or non-combustible 
products. Colorado Springs Fire Department 
strongly encourages the use of non-combustible 
products when they are available. Vinyl 
decorative features can be used when installed 
on ignition resistant surface. When wood 
products are used they must be painted or 
sealed with approved products to protect the 
wood from drying out and cracking or splitting. 
Cracks or splits in wood create a void for ember 
ignition. As a preventative measure, check these 

areas and products frequently and make repairs or seal the gaps when cracks become evident.          

Protection of Overhangs and Structural Projections 
Projections of homes are areas that are vulnerable to 
heat and embers collection. While not common in this 
area, the undersides of some building projections are left 
open to expose the structural members. The exposed 
structural members are generally combustible and can 
act as a heat collection and ignition point on the home.  

Enclosing the underside of projections with ignition 
resistant products will help to reduce the likelihood of 
fire starting in these areas.  See Figure 8 below for 
examples on how to properly protect the underside of 

the projections. In the example photos, the horizontal surface is constructed with cement board as would 
commonly be used for soffit and fascia material.  

 

                 Figure 7 ς Example of a corbel on a home 

Ordinance Section K104.1 (3)  
For any portion of the attached structure 
with projections or overhangs, the area 
below the structure shall have all horizontal 
under-floor areas enclosed with ignition 
resistive materials such as those allowed in 
Section K104.1 (2) (above).  
Exception: Heavy timber or dimensional log 
construction is allowed. 

Figure 8 ς The red lines depict the areas that would be required to be built of ignition resistant materials 
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